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(54) FORMATION OF DIAMOND-LIKE FILM 



(57) Abstract: 

PURPOSE: To form the diamond-like film having high 
hardness on a substrate surface. 

CONSTITUTION: This method for forming the 
diamond-like film comprises forming the diamond-like 
film on the substrate 13 by supplying gaseous Ar to a 
plasma generating chamber 4, introducing microwaves 10 
therein to generate Ar plasma by electron cyclotron -L 
resonance, radiating this Ar plasma to the substrate 13 
arranged in a vacuum chamber 8, simultaneously 
applying a prescribed high-frequency voltage to the 
substrate 13 and supplying gaseous CH 4 into this Ar 
plasma flow. The high-frequency voltage described above 
is so applied to the substrate 13 that the self-bias 
generated in the substrate attains g-20V. The supply 
partial pressure of the Ar and the supply partial 
pressure of the gaseous CH 4 are specified 
to ^l.0 x 10" 4 Torr and <20.0x10" 4 Torr. 
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SArX^X-TfcSS^att. gAr^XvSXSft^ 
A*l*gtBBesn»:S«CttSfrst|B|l^fc, KSSlcft 
^Wii&Jf&ftffifcffriniL, lHJfEArX^XvtfitfCCH* 

fttrlBSK fS£"T § S /t-f 7 X ft! - 20 VSTF 4: 5 <fc 

[M$«2] ifflfaAr#X©«*&#JE. fttfCH«*fX© 
««&»JES:l.OXlO- 4 Torr^±20.0xlO- 1 Torr«TtCia: 
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0 6 teft*© ECR^XTC V Dg@©«ll&»rffiia-? 

[0 0 0 4] HHtfiWT, lttT-firnlftttl&^aTr 

tt, 3§««2, -7>f^Dtt»AJB3*a"aT. X^X^ 
S&££4KW*»n*. 5«X5Xv^*^4tr7J^> 
(Ar) #Xfc£*©$m#X*®A3it*«fl#X£A 
©, 6ttX7Xv^S4©«HtrgHB^nfc7 p 7Xv 40 

4KiK8fae©X5Xv«;jgjs-rs. -euT. ;l©x^x 

Ttt*«HB6KJ:****»K»oTill«7«B«l/ 

[0 0 0 53 9tt*ffl^*>A8rtfcJK*W:*iLT* 
^> (CH.) ^X*3IAS#-5H^X«XffT» 
0, ^©iSASftfcCH^XteX^XTW.ftffllCckD 
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BUnU S«i7t;:Jl©aeA''f 7X£8£2-ttT^£. 

m\tm^\zit^rm^fttb^ RFmflEepfln*©«ft©« 
T-&::i:f'«fco, as«7ictiT3j^<*»sn. a«7 

[0 0 0 6] 

jfeswttt. iiaECRX^XTCVDsesffl^. » 

tt#xW^6#Jfcbfc»tt#x©X5X^lt*f;:, Rtt 
Ftt&&£^K^-S«£©MBm&f*Kov>T tt 
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[Riss»*-r*fc*©*B;] *bwi*. X5X-?§8£ 

tf, KArX7Xv&S^5 1 ^>A^lclEgSnfeS« 
L, ffilffiArX^XvSW fcCH4*X*«»l/T. IMS 

X #t - 20 V ETF t ft S «fc 5 fc HafBiS J3i£«JEE £TOuT 5 
[0 0 0 9] 

*«C5BST*a3/M7Xftl|ilfP"r*iltCJ:0. S 
[0 0.10] 

5. m. ±5E©«*w (0 6) twcartK^^TttRi 
[ooii] ^latrfev^T. i 2\$mft&te*)vyv$> 

©H0tClHlteStt^t9:tt^nTV>5. 13 

«i8i!K*«*;wx 1 2<Dmmn\zmm2Wt&&r& 
ffi»c<@©sffii 3*t^wi®TBifttte.nT^s. 

«>, ,*MPJ-eH S«l 3tLTB->Ua> (Si) 
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[0012] fi/i, g«#^yi 2 \z\t&mmtii9a 

3.56MHz, ^UJ^300W©JiS^S[«igl 0*^j^$n, 

BEA'-1'7X£?8££lt--5;fci*©RF«jEE£, 
^1 2t93ljabT^^. 
[0 0 13] 1 4 teSfc*;!^ 1 2 <D««ffi£BI&-r?> 

[0 0 14] HOS'-Jl'KaA-l 4tt, te^fiK^tC 

a«^yi 2»wB3jnsn-&RF«ffitcj;^T»K^ 

2 £ F#A"- 1 4 £©UflgWtt?©¥l§ 
g*frg.WT©E8I£ft'5J;-5{::SHgL<T^-5. Jin 
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«tf*o, iBPgBi 5±*»c^«-en-tv^. £©&& 

t, £©*A8&1 6 aKT^tfic&^snfcflxifcfflSB 

1 6 bi*^«l6]cSnTU5. -tUT, #Xi&ffl8Bl 6 
b«S«*;pyi 2©@e^l6j»C»bT*BtcEB3 

n. aowpesi 5±*wwiEisiiE^©±86«tcfes 
-rs«t^irm#^5nTv^5. tfxifcttia&i 6 bid*; 

1 OeftKHTtt*. 8«) «^nt*f), -€-<D?L2 
1 ©£??»*. #Xi*A6M 6 affij#£fc*i*<> #X 
a&Ag&l 6 a^6;ia^£Kffi^#*f~*3<ftt?TV> 
^niCcfcO, 0JASS1 6 a*^*A$tlfcCH^ 

xttismss 1 6 b <d&h 2 1 & 

[0 0 17] *tC. ±KgM*tfHTS«l 3C0*fS(C 
[0 0 18] 9cf. 2 0«fiiJffl«C»-HB» 
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S.iStRl 3 s^rasi-cgirrs. fit, 

A*8rtSrlO- 6 ~10-'TorrlC*^b. SlS^yi 2 
l0rpm©&STIslte$1tS. ^IC ECR^XVCV 
D ©&« 13 X 31 A« 5 *»6 A r # X £ 5 t * 
\Z, -7-f^Ott«»¥ai^ 62. 456Hz, 200WroVi-^ 
D»ft«»UT. 79XT$MiS4|>iE»rt3nfcAr 
X^XvSSffiroi 3*Hfc*Mfr*. JUitPWC. 

til 0A> 613. 56MHz© RFttBE*S«*;^l 2 I'EP 
10 DDI/, EJ£#X»A1¥1 6 6 CH< 

cmao, s^^x*a«i 6 36»6«»anfcCH4 

#xaty5Xv©fefflK«fc0##3ta. tt**tfi*tt© 

[0 0 19] ZZT, (B3tt±BB«MI»iaartt*fflt>T 
S«l 3©»HK^ir*>Ftt«Rfc»JSbfc*&K 
*W*. J&&8tfWtg«®a^©W«S^7 7{t;L;fc , t> 
OT?**. »«1 3 E5S£TSS SAM 7X#-50 
a? V£&*«fc3C, Oa>&H«J30W©RF* 
ESStE^^l 2CfiWnU J*S:tfX3liAf?5a>6« 
J&-r^Ar^X©«i!©^JES5.7XlO-' , Torr(C. HifctfX 
#Af 1 6^6«H&T*CH4^X©««e»JIS1.0X10 
-'TorrtCiS^Lfc. 

[0020] scp® 3*011*}*. ®±f28$ffc-e&ist^ 

®±E«)3Si:fe^TSS*J^l 2*106 
F*A- 1 4 *Rttf fc!MB**Ufc»SS***LT 

30 [o o 2 1] 0ic^-r«fc5«c. ffl8mmi5ftt&i&&\z& 

HT. ±3B(D©«^IC«»40 , C, ±|B<2>©*frK:ttll&60 
■CTa&-5©(r*fL, ±B<3>©*£fcttttl50 , Ci&-DT 

Sffi^v>A8ia3Ttta^«*u s«sa*«±#ui« 
(5 $ t # ©*^#± $ arc t z .t o i&&±#a*M'> 

bTV>^>. tot, Sffi*;uyi 2©^{BlfflSrv'-JUH 

40 fin- 1 4 -ciairr * tmz, mwixjiy 1 2 

•ttfc#6«R»J*aa«ff'5£iK:J:D. S«i3*ffi; 

3 ©W^14*#JfiT^^H^J:^. 
[0 0 2 2] iffiy^ir^^FWftM^^fc 

*V»T. S"R1 3{C^-f^SaA-<7X^-50Vt* 
^<t5»wRF«JE<£BJftJ-r^t*tC. S«^X«A«1 
6 ifi 6««&-r* C ^XWttiSS^ffi&a. OX 10- 4 Torr, 
l.OXlO 'Torr, 1.3xlO- 3 Torr©ti-ftl*->(3ta:3£b. * 
©«^©*«^X«Ae 5 fl>&«IM-» Ar^X©«*& 

50 »ffic*t-r-5«Kfiga!©^'fb*04tc*-r. rcf. « 
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K®ffi«t-y*-XB!flfS:aUT*0. JIS G0202©« 

CO 0 2 3] ^^JX*A«5^e.«»&-r-5Ar 
#X©#l;i&#jeE£5.7X10-<TorrK:, KfStfXiBAlSl 
6 e>#*frT$ C H< »XOWft»E*l. 0X10- 3 Torr fc 
861, IKHftiSU OCHlA^StTSii 3fc 
8£T£&EAM7X££fc2ttfc«£©> SHAW 7 

[0 0 2 4] M. tt«#XWAflf5>5»&«l& , rSAr# 

H« #;*.K>«j|&#JE£l. 0~20. OX 10" 4 TorrCDfficDttfctS: 

jeufc«6t:*v»T , bH4. 0 5<*:t>|gnti0«s*a ! # | s 

[0 0 2 5] El 4 lc^-r«k 5 tHBOKtfRtt*** 
X«5*^«l&-r-6Ar^O«*&»JBEfcgi«^<. #J3 
OOOHvifroTfcD, KJ6#**Aflfl 6#& 

TfcH&I^USSSt&o-CHS. BP'S. HC90;^<=> Ar# 

[0 0 2 6] Sfc, EiSfC^-T^^lC, g«U3lC?g£ 
SBA-f 7X^0VT«SKSIS*^500Hvt<g;V»fii 

taot*o, S SAM 7 X *<0 V ~ -20 v -el**©* 

J£<D&^<D%1m\Zthfc^&W&8tf>' t llt<& 1 0* SBA 
-f 7X*t-20VT!»»3000HvO!S 0 , S 

fc, ea/\w 7x^-2ov«TT«5&t*^k*^e»n-r 

*5j3000Hvt^oT^S. fi^T, Ar#X. RtfCH4# 

7^*t-20V«Tt^-5«t5tIii5^iSteilBl 6©RF« ^ 
)I*K5£-rsct(C<k0, S«l 3 W^W(C*53000Hv<^ 

[0 0 2 7] 

[5g?o©«i*] £t±a^«:ao*«w't«fcntf. ECR 
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[03] g«©&|fil;:^^>F#«Ha*^L&« 
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[04] 0l£16«©8B£fflV>&«'&©. Ar#X© 

[0 5] 01^J6W©«B*ffl^fc«^O. SK*^ 
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